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(2) 



®W¥8-8 7 3 7 5 



[M$8 3 ] MI2^*y- 5>«ME»R©±iBftirF 
fcE«*HK:*T*» »*« 1 Xtt 2 E*©#-f >f>f 

A-rx. 

[MM 5] MBS*y-5?tt. 823Mt&ttftl&tt 
SMItflMHfrfe. «IES*©T1B£¥frT. 

^xAM x. 

wi6] ttEB*N2ffiE££©£*©%£ix&v» 

3 E«©3W >tV >9=rn< X. 

1 ~ 6 © 5 5 V»f tttf>— *E*©#-f >5V >9?n-i 
X. 

1 £*©#< >r-f yifr/W X. 
[«*«93 gtEJHKI*:ttS£A»flM*e*T«, tt 
im. 1 Kft©3lW >xW y9=f)M X. 
[W#3fi 1 0] ilEXf^ y *«ttfflE2l««fcD&tt 

KSj*ia*3Wn**^rr*. w** 8 x« 9 e*©# 
•f yy'TiM x. 

mil] ME*«teKS«©«mc*fJ&LfcJg 
«©-^©3SJ#S5«CJ;»53£j#sn, fiiEXTVy^gB 

tt-#©3dMMJKB«3*vr^*. »*«8~io© 
niga 1 2 ] wm&h-v—iXD masM±<Mkx& 

)tanTt»*, w&si i E«©#-f >^xaw 

X. 

[ISS13] ttES«tt*©*«*fci(H»JW 



50 



* > ^x/s'-f * s h jrr * & » © a jfc*s*rr * , at* 
jg8~i 2©5%^'fn^— ae*©^ >f-f >^t 

AW X. 

[tt&H 1 4] WE^-f >tV >*5VVf Xtt« WE 

% 8 ~ 1 2 © -5 fct^nfr— *E*©JJW >t-W 
W X. 

[RM15] ttE2*y-?f& »ES«©±BR 

io vi-r n*»-9iE«©#^ >7V yy^n-i x. 

[M$fl6] ¥Sfc±ffiftlTFE**U Stfctt* 
^Sfi©±ffiRtTFffi©'5^^*< #®2V>£ 1 

3-3©s*y-^t, 

*«5#K£«©±ffi0+&«#££ttSft. t9E±ffi»c 

&pJfE&X7V y 9U£frS,H Y> . 
tXf^f y?6B©^aB©£tt#faM/^{£«&K£3- 
a? y-^©ffl*)6>S*ttfr*#-f >-rf>^7 J /HX. 

1 7 ] «fffi»««®*ffi©^tttC»JSL&^ 
«©-»©^g?«tc«kt3^$n, MEXTVy^gB 

£ftT^£. lf«lXB16(D^>r-/^TA'')' 
X. 

[^©iftfftlftlsl] 

[0 0 0 1] 

tC^th i|$tC^J^«3>t!3.-^©xw , X^ , V-1'±©^ 

^ > * - v ;p £ x -r x re±©tt l:©ttfi 
[0002] —Kit. x-^Mat:*it^,x-^©Am 



— * ^ \ 



-*zmm-rz>m»mm%mm (cad : compu t 

er AidedDesign), Sig^gi/X^A 
(CAMrComputer AidedManuf a 
cturing), >&<D#mT?&<ff 

[0 0 0 3] ifi^, x-^ffla^^-f 
3 > (OA) <0»»fc*^Tfe, ^-^(DA^gBib 
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iZfeVT&mznvX^l'-y-J >if'>Xy"A (OS) 
■f>77 p U^-5'3>V7 h£x7ri<-£"fte>©$f£tt©& 

[0 0 0 4] n^hTi-^tt, n^tfa.-^** 
H tr-f X^M" fcj&t^aftU&xX* h 

[0005] w»u jyfbyfwfWHmma 

[0 0 0 6] £©*:£. St#;Bn>tfi ft 
•J © 3 > tf a - * T £ ftT t > 5 V$ X =r V If 

[0 0 0 7] 

[t£*©8fSr] 0 2 3«. W>f^>ffmXfflSf 

[0008] 023 tf» P3ft8tt©ttfll)fc£>fc*Xx>r 
y £HS 5 0 2 ®Sb5»» ^— r^©-~V- X 5 0 11 
fc@Jt$ttT^5. I^f-/ y£g?5 0 2«IE^© 
IKSiSrWU #«ffi(C«^*y-v5 0 4 (2O©<3.0 

[0 0 0 9] iifP#)W6**Xx-f y^«S 0 2©£$ 

5 0 2©5fe«»fcln>t6n&*K*:UfcS**»#S*y 
-J?5 0 4T?4i;*. »W-5>5 0 4©StlMt»S* 

UTx^ X^WBiffliWrt-VJVXtetf'f 
[0 0 10] 

[»W^»ftL,«fc5fr^KS] fcC***. ±f2ft*0!l 
Til #£*y-^5 0 4£Xx-i'y£8B5 0 2©ft|i£; 



(3) #$¥8-87375 

f-v 5 o 4 ft«»wrex^ v 9% 5 o 2 ©mbic 

SAtttt**:®, £2*y-5? 5 0 4 0>ttftlrtl£#&|& 

/MHb-rstcoftxpftfc*. 

[0 0 11] flfi*. £r£#y-S>5 0 4*3!MK>X/ , W 
?U >^ffl*ffiT?X'r^ >v^«5 0 2(Offl5SlCH^ 

>>5 o 4©^ttsm^.5fcje)tc, 5*y~5?*ii*r* 

A*->©£fl]ffiT©llJf £^-l::iWfl?T&&g#$> 
5. L#U ^3gf^XA-y^U>ytif3^y-^5 
0 4 $:^-rSB5iC, Xf-^ i/^865 0 2 ©^fiOffifcfe 

5 0 4©#ttfctttf&o£tf«£i;Tl,$K i ©«•&■& 

[0 0 12] X. 5?5 0 4£Xx-r y?8B5 

>^*ff5»fcX^y^BS5 0 2 •&#:&©# 
SUMWlJWMtefctK Xf-f y 0 2 *£©»* 

imvx&*>ir> finxhT^ar^rtttBSTfe?) 

[0013] #5§9Jtt, ±E©jntrfl£*«©rass«* 

Tfc3ft&fc©-C&oT. «&ffcfc:tt3SUT*D, fl|3 
XhT£gT3£i#T£ £*&fflfi|g©il5 

[0 0 14] 

nt4o©s»y-yi. sss^ss©±s©*^ib 

fc. *««*tfiE*©*^*ttlIffiJa:Xx'Cyi'«8t* 
Sx^^-y^gK©^«8K©S!tt*(niR^fi:fi 

•YXCiD^Sft*. 
[0 0 15] 2 EftajMlTtt. S5S»S«*BS 

[ooi6] mxm 3 iB«©5SK-ett. iWB5*y-y 

«WfB«S©JiffiRtrFffi©3^-*©*lC^'J > h$ 

[0017] «*?i4g*©fEMt?tt, MGnsine 
so [0018] m&m 5 f2«©56KT«. «ES*y-i? 
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[0019] m#m 6 EKoswca, iatBB2«i«ws 
[0020] at** 7 B«o36W-ci4» miEa««-£© 

[0021] m&b 8 mm<D%WT\ts mmmmtxm 

[0 0 2 2] m#M 9 iB«©89rai> MfE&KfiHJg 
[0 0 2 3] 1 0E*©5S9TT?tt, WEXf>f 5/ 

0 8&KttrES«<fc 0 bKXf- -c y £ 8&©5fc*8«$ffi 

•©JSrrtK^Wfc S * 5 IRE t £*T5. 
[0 0 2 4] BDJWU lE*©36WTtt. MESMiK 

[0 0 2 5] 2E«©fSHJJTfcL UES*y- 

x©«rE*ffi±©«*#gffiB«, WE-»©*iMBf 

[0 0 2 6] M$£ 1 3 E*©389TOi. ME«««*- 

©ssg^^-rs. 

[0 0 2 7] ft$*l 4E«0>a9ra*. WE^>r 

[0 0 2 8] 1 5 E*©«gro*. ttB2#y- 

i^B, ifE««©±ffi»^Tffi©PIMCJBJESSnTH 

[0 0 2 9] ±E©R£tt, »:&E1 6E«©> 

i:iS5.L?TS©5t.^< i *>-:£©£ V>fc 1 2 0 *f 
oftlfctilC. BE»*iH*:WK»J*anfc3"30S 
*y-S>£, ««*<SS«©±ffi©^8S»tftiR$ 

n, i9E±ffifc^bTSitfcsft-r5t*c. ftjfgffia* 
ffi«©*^S(s^iiB&xx^5/^t* i e.ft?), &x 

[0 0 3 0] gt#«l 7E*©3BWT«, MrGaMStttt 

sn, iExf-f >^^g5tt-*©^}#e?$}{cH^sn, 

[0 0 3 1] 



(4) #58*8-8 7 3 7 5 

>^{£^©7ai:Xl£«k0^j£-T?#-5©T. 

[0 0 3 2] tt*JS2E«©^'T>T-^>yxA*'fX«C 
[0 0 3 3] »*«3E«©^>"r^>yT ; A , 'fX(C 

±n«, ^^-y-v'tE^i&m-roSSfcilaiw^n 

[0 0 34] tt*J14E«©^-1'>x^>y7 ; A*'fX{t 

jo ±n«. a*y-v©&ttte£aa&LTa*#&^«si 

(cr-5^tlCj;f), S*y-i?WC©^7-fey hS£E© 
«6'^#SffllMT5Ct*<-C^-5©T. £*y-v©HJ 

[0035] w^5E*©#-f >f-f ytfft^ xtc 

[0 0 3 6] 6 E«c©#-f >>fT)M X 

«E£58£-f 5£<ha<-ri*5©T?. JUaHHS©?:^© 
[0 0 3 7] flt&9i 7 >7 t W>^5 i mxlC 

[0 0 3 8] ti*«8E«©#-f vf^^frnxi: 

**itf. Xf-f y^S?©ifeSSSSt*©*|fil^fi-r-5« 
[0 0 3 9] |ft*S 9 E«©#< >5V >^f/H XC 

[0 0 4 0] »#JK1 0Gtta>#'f>^ >^f/H7 

[0 0 4 11 ISjfrB 1 1 E«©#-T >x-i' ytffn^ X 

Xx^i/^S8©^Ufc»^S:Wtgi-r5. 
[0 0 4 2] tt^Jg 1 2 IB«©#-f >>fTr/W X 

[0 0 4 3] m*m 1 3 E«t©^-f >x-< >^xAM X 
•5. 

[0 0 4 4] M*511 4EtO^>f^>^T/HX 

[0045] mxm 1 5 e*©*^ >5 L -c yif^n-i x 
jcin«, >^5 ; A'-i'x*J/Mg^$nTfc# 
50 a*y-^-c^4-rsa^-5-©^M^"r^j:i:$K± 
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[0046] m&m 1 6 IB«^#< >tV >^xAM X 

[0 0 4 7] 7E«0^PJT^ 
[0 04 8] 

%7jk?&ffim'?$>%o x. m3\$mimMMiz&^T* 
mr&v, m4\tmi^ffim\z&^T7s7'j ypMizti 
[0049] miiz^-r^viz, if^y^jyv^n-t 

X, 9]*<D«tt**SfcoTfcA^ Xf>f 

So 

[0 0 5 0] H 1 Rt^H 2 fc^"T«l< , assiw^B* 

aMEl©TliriAKIi4«©a*y— S?3j»«» 

risanr^*. £ttS4««)a#y-^3tt, ^xf 

1 £>T® 1 A\z 1 HJCD^nirXT:/ 



(5) *&§g¥8-8 7 3 7 5 

[0 0 5 1] B3C«fJ:3fc, W>t>{>^t;H 

nta*y-y 3 c»*rr*«»fcH:Ea«6 AMBtte 

2(D«|$S:tt^cD*^]^fi:$-&T J b; GOffieA^R 
ttfc £ i <k -3 TS^-y 3 1 ttS fc* 

ftn^j # ft*tt*m* \z <t o vt *> a» si t » 
[0052] h 3 Ks-rffl«««rt?ii, #a*y-y3 

oa*y-^3fci45io«oa*d**i;, £«®a*y 
# -y3fci4EEiia*39«fti;*. coidfc, a*y-s> 
3 £a***£ a*y-y 3 omimm^z^ 

fcttttirrsciT. x^y^*2©iai*fc»*6 
[0053] n. #a*y-"^3(ofijfifli0«{b<Dttta 

0, 5 7 7#4«teT«*ShTV>*. 

[0054] ±Em 1 mmmcom^mo-nm 

mMmZm-?yn-^<r- hTSO, 06 (a) - 
(h) l4«a*ftc!>#tfa*BlWr*fca60WHH"C* 

So 

[0 0 5 5] BS^fy^Salt (a) (CST 

[0 0 5 6] B5®Xfy^Sbli 0 6 (b) tc^f 
3- MSI 2fc»jGfc-r*. 

[0 0 5 7] B507f^ySclt 06 (c) fc^T 
50 ct5JC, 7>y-a-hHl 2±^a*y-i?Kl 3S 
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A«CuN i frSfctK Wtttl 000A-5000A 

[0 0 5 8] H50^fy^Sdlt 06 (d) 
JcSfc, &&?-z?mi 3±l:i»l/yXMl 4£ 
a#"T*. u^Mttl/yX h»l 4 ft, H*ttO. 5 

[0 0 5 9] H50^fyySeB» 06 (d) tw^T 

«L«*1EU 06 (e) fc*t±3ft^M*-> 
1 4Ae»§ 9 

[0 0 6 0] 0 5 07f^^SfH 06 (f) Jt^-f 

->?Ki 3Sxy^>^-rsc:tJc<to, 3 

[0 0 6 1] @5WT7^Sgft 0 6 (g) fcSf 

[0 0 6 2] gSO^f^^Shll 06 (h) tC^T 

SBtl5£06 (g) ©«aWJtK»#r«. ftWRl 
5 ft, «^«*«»»«»*^^5o ffi, fiMRl 5 

[0 0 6 3] £©*fcbTttftSnfcalW >T<{ 

T££CDT> *-t*-t<Dm\Z$iW'?Z>Zth»Iffi-? 
[0 0 6 4] ^{C, #SHHfcfc*JtW>5 i W >^f/H 
JS0!!<Z)J£pS0£^-r. I^*. 0 1 SO® 2 1 ^-gfcfl- 

#a*y— 5>/^-> 3-1-3-4 i cotsi i 

A±KJgj££ftTV>3 e S#y-5W*->3- 1-3 
-4ttCuNi»6&!), B0Ptt«2 0 0 0A-C**. 
X, &frtf—i>n$-yZ - l-3-4<£>5^ 3§^2 
3-25, 33-35 *^fc£T<0*P£» < «»*«7 

->3-l, 3-2ttE«ffl»2 7fccfc!58«anT45 
D> ffi*y-^/X^->3-3, 3-4ttE»«»2 8 

[0 0 6 6] $tW<D&&±. I^-y/^->3- 1 
-3-4CD5>t>, 2*y-^/^->3-l, 3-2** 

U 5*y-S^/t^->3-3. 3-4^X^7 
i7gB2© + Y, -Y*^©*ttS*ffl-r*t)©tT 



(6) 1#§B¥8-8 7 3 7 5 

10 

9->3-3, 3-4tit mm®#*m*T&mm\z 

[0 0 6 7] 07lC:fcV>T, Xf^f y^«2 0jfe«S + 

y-^/^->3-lfc«5lo»OS*3Wti;, 
-^^->3-2{cttEE*gS**^i;^, Ctllci 
0, 5*y-^/X^->3-lOttft«ttiili0U 2* 

y-^?->3-2ofiSitttti'>n fl a^x, « 

^2 3 tM¥ 2 4 tO|BKB»ftBEVc c tWfllbT* 

xx^y^as2(Dife^aKtcjnA&n&x*ipj 

<Dt}<b±%2. EPS, T^X^HiBiOA-VH 

[0 0 6 8] HflHCbT, 07ICiS^T, X-r-fy^flB 
2£>$fcffl£ + Y#[6] (T^fRl) ^«tt*tt***«fll;Jt& 
nst, 2#y->W*->3-3Ktt3loBDE*** 
£i;> S*y-^^->3-4KttJBE*S*3^flfei; 

s. ^nicicD, 5*y-s>/^-> s - 3 <D&$tmt 

20 iiJOU &&¥-Vrt9-> 3 - 4<D&%im*W>'t 
£o fcT, * : P3 3 2:*P3 4i:©|IBfc«»«£EVc 

[0 0 6 9] -CO^, *g?2 5, 3 5TO«ESEft& 

[0 0 7 0] H8tt, 2#^-^/^->©ffi©^iMfl 

[0 0 7 1] SJ9!©ffi:i:±, H8fc^-T2*y-^^ 
->3-l, 3- 2tt, X-r>f y^«2 0X*[Rj±«)« 

±©&&«> 0 8 fc^E***— 3 - 1 , 3 
40-2 t H«®S*y-i l?X?->\Z& Q&mTgZ><D 

[0 0 7 2] H8 0S*y-y;^->3-l, 3-2 
{Ctt, ^hU^>W^->3 7, 3 8£flRtt&ft 
TVi§ 0 2in60hU5>yfli/^— >3 7, 3 8fc, 
^^-v/^~>3-l > 3-20»*iHP*fc»J* 

^n^> e m&y—z?n*—>z- 1, 3-2osstfii 

**#*rshU5>yffl/^->3 7, 3 8$* 

•tO, X7 L ^^^gS2 0)^fflgS{c*^jj I 3^^nTV^^ 
5^ IDW«IBt*ViT, 5*y-^^->3-l a 3-2 
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(3-3. 3-4) ©ffl}jJ8^2 5 (3 5) A^Offl* 
— iVW->3-l. 3-2 (3-3, 3-4) ©fift 
CO 0 7 3] **««teJ:*l»X. $J8ttS8T©£*y- 

as. ft. \*V$.>#mn?->3 7, 38©»ttfcB 

[0 0 7 4] *3MIfc&*aW >x-f >WW 

©#is©es^@s$n-5©t?, c©2**t«ifeLfc< 

/l^-^^SWtcWUSiattS^S©-^ Sip/t^ 

[0 0 7 6] B9EjSr«*Jffl3SB»4 OB, «R4 
1, 4 2a^7>^4 3jd^a5o 09T 

i, 3-2fc#-r-5«»©*H*anrvi-6. miete 

»ElfclElt SSi4 1**LT#^7>^4 3<£>S 

fcjMsn*. mmn&v c cz&mmw-y 

3 9 - 1, 3 9 -2 C0ffi*ifi[^JBEUfcS2p«E«, ^* 

^7>y4 3o*scx*«^fcB«ioan*. 

4 6, 4 7«l:tCSlHAlEVoutlt 7sr4v9 

[0 0 7 7] ±E©#K. £*PA^-"->3 9- 1, 39 
-2ttA-7^U!y^«lri6*#U SSl^TffilA 

*/1*->3 9 - 1 , 3 9 - 2 tt, *^»|g-r*2*y 
-v/t^->3-l, 3-2£IWttfcHtffift«*tf 

4 3 0#SfiA*ffl^fcBJ*lian^S^«£Ett, «J8!# 



(7) #§§¥8-8 7 3 7 5 

CO 0 7 8] #Cfc, **!HKft5W>f-f>yT^ 
X©*4«l*«tHl 0 tftfcRWf*. B10HS 
4*lK«OJBEBBBS*'r. N0*, 07£N-gB#fctt 

[0 0 7 9] *^JSftlTtt, 01 0+Ayf>y»t 

sn#2*y-y/i^-> 3 - 1 - 3 - 4ifim<DmmM9L 

10 -FeiRtioTMSnt^^ £CDNi76%- 
5. BP 5, ^(ONi7 6%-FeiI(l SSlcDTM 
3-40#4fOftf*ftfe»bT4 5g«»Lfc#lPjE 

m tmb £»o <t 3 taws nx « . 

[0 0 8 0] 2*y-S>/t^->0S#fc# 

a? I (NiFe) (i ±ENi7 6X-Feili*6a5 
~&*?- : 9)'\9 — > 3-1-3-4 (B2*fc*rrSlgft 
*fttf*tt*;RT. X, JffiB (CuNi) fit, CuNi^ 
6 ft £ 2*$*- ^->3-l-3-40l 

ck9, N i 7 6 X-F e*K*6S:*S*y-^- 
>3- 1^3-4©fi2*WfK*»*»aSEfctt, Cu 
N i & fc*fi*y-$W*-> 3-1-3- 

3-1-3-4 ©«^T*4-r*5*)^«»T^S^« 

#tt*>, xx^y^*2©4fe«iasfciiPA6nfc/haft* 

[0 0 8 1] ^Hqi-^^^< >^ >^taw 

XO*5»«SHl 2-01 5i*fc«W«. 01 
2 »£f§ 5 ftJKffl0^ftttB«3*U ■ 1 3 ttH 5 SSJ6 
tfl0*«<Z>¥®0£*To X* 0l4«ff§5^J§W;::fc 
^TXf^ y^«t*^A6nT^ftV^«tt*l«* 

6nTV^ttB*«1-»fBBTft*. 
[0 0 8 2] ^JkltflTMu 01 2^T<k^(c, #>f 

5 7t> n««©aaw[S5 8t*6ft«. 

[0 0 8 3] ltt, 01 3\Zff;T&0\Z, RS« 

©3l«:tt«*-r«mi«*6ft« 0 Sffi5 
lrtt*iL>7L5 91fimf*>tu C0)*iWL5 9©Hil:tt 

x, s«5i(Z)±si:n s^K9 o*rnfcfl*B* 

5^ TT2*y-y5 2-5 S^RItStlT^*. 5***-^ 



—1241— 



13 

5 2, 5 3 14, jgfegB 5 7 © Y#|fiH©*ffifttf*tt*fc 
fcfflU 1^-/5 4, 5 514, *f£«570X#|Pl 
©gttRtfgttafcfcffl'r*. ft, B13T»42<W- 
^5 2-5 5 #**f 5 6 0JWCftlt& 

[oo8 4] Sfisnt *u-*?)immm<D&m& 

tl6«Rfc**bftt>0. Ml, #?x, -693 

«tt**>S»^o X* 2*^-^5 2-5 5»4*tE5 1 
±K9J*lt»ttTfcfiV>*** $f*L<*41[gI<Z>:/aiiX 

5 2-5 5S^U>h**T**j*tlxTJ4> 3Sfcgf*>X 

-5 5£St£5 1 ±£^Krfc:/y > hffcJgLfe*^ & 

5 2-5 5H 5 1 ©THfcRtf T t> AVi 

[0 0 8 5] «f£«5 7f4> X5Vy^SB5 7 at, Pi 
*«©S»»5 7bt, KfftHH Ott4ft@fcd&) 5 
7ct, M#CO££ffi5 7 d fc&*+*. J» 
fls«5 7I4MB*&J*»**U Xf^^«57ai, 
3tf»«5 7bt, »ff»f5 7ct, S£«5 7d££ 

[0 0 8 6] £»a$5 8t4> KftttftS 8 at, ^CtfL 
58bi, T*^«fBf* U >^#©X h 5 8 c t 
&W"T*. +iML5 8btt, »fp« 5 7 5 7 d 

#«5 7©30W5 7b«E>«iKtf»L<, S«5 1© 

[0 0 8 7] «kfP«5 7©a«»fiB5 7cl4, Sfc5 1 

5H#W5 8 a icK^T^o Mfc, *fPW5 7 

ffi5 7dte, S«5 IO+iMLS 9 £$J$«5 8©+i> 

a 5 8bt«:IIt^ 

[0 0 8 8] ^0D<t-5lC, S«5 ltj»«5 7JHtt 
*M 5 8 J: 5 KttWTC & n&>JW > 

-X6 0K*ft»t6n«. ^-X6 0 tC«P3J^CO|H]fiER6 

#^>5V>^7WX», SS5 1© 
*»««X»5Wi«©-«)W(l 6 0 B fcfcfcfSttfcT 

^-x6 oicstfttt^ftSo 

[0 0 8 9] ^CDHl 4 KS-rWWWBTtt, Xf^y 
^gB5 7 ali^X6 O0$jS6 OCSW^ttlO* 
ft^ftpJSr?&£ 0 IS, ^-;?»5 7aOjfc«» 



(8) #gg¥8-8 7 3 7 5 

fc, X by 7^5 8 c*^-X6 0 AftCDffifc 

[0 0 9 0] ±B©»<, £8«R5 8<Dgtt, Mf^flB 5 
7flD$J*«B5 7 bfl>giKff¥lX* SfiSlOgiO 
/Jx<*H 0 dftKcfcr), «fP«5 7£*«5 1££#8B5 
8t3Wfi*4T6nfctt«TH:, $»*5 7b, 5 8# 
10 ^BH±#5*y-y 5 2-5 5 i-»*-;t-7y^ 
TS, Xx-< y*«5 7 a©£*gS8£ffiitf> 

*rai'\*tts*fc»&» s«5 1 oftmmm 6 obi: 

[0 0 9 1] H 1 4 KS-r*D«tt«TJ4, #5*9*-^ 
5 2-55 fctt£*#£t;T^fc^ £<Dffl8!#JBfc:i3 

F£iflATX-r^^gB5 7a$01 5 +«Att;&2ftfj 

(x^irj) ^mnzt* nH**«©a»y-^6 5t 

«*«t4U*. ££>cfc5fc:, 1^-/5 4, 5 5 K9 
**^USt, a***-^5 4, 5 5 OttfttttfS&lC 
JfiUfcaSffrt*. &S^-y5 2-5 5C0 

fiStttO^bSttffl-rSSltT?, X5V y*«5 7 a<D 
ft**K**6tlfcAO**S»CWlft, BPS. tVX 

[0 0 9 2] W % 01 3 T»4**.ftt>*«, #f£gS5 7 CO 
3;&gB5 7b0TiO5^, ^*<ifea«5 1 ±<0# 
30 5 2-55 K»J(rr*«»K:lHI*»t«^ 

3dW5 7 b©TBi#S*y-^B 2-5 BtCDBfc 

«Sffl^*fc Xl§fi55 7b££9*y-S?5 2-5 5 
t^S^SrB&±L'TS^y-> J 5 2-5 5 ^ ffiSTf 
X, §5l^^y-> , 5 2-55 S»« 5 1 (OTSlC^. 
Wfc*|^»Cl4, f^^tCLTS:i$gB5 8<D±ffi<05^> * 
ft < 1 1>*«[ 5 1 TW©*5*y-i? 5 2-5 5 fc*fj£ 
1-*«»fclH««ft««t, *»«5 8©±Hi#S*y 

-y5 2-5 stom\zm&<o**vzf*Mffrtntt& 

40 

[0 0 9 3] ±ISSS5 1 ©»tt»4, 0 1 3 lC**r$D^ 

[0 0 9 4] )k\Z, ^m\Zt£Z>^<1 >^-xAM 
X(D^6^J60H^01 6t*lC|ft0JT^>o 01614^6 

[0 0 9 5] **»«T»4, 01 6fc^fcfc5fc, *H 
>x-Y >^xAWXl4*BSiE*»©S«5 1 - 1 £irr 
«. «*»»r«»«f4, *^H1 2fc*Ufc*fP«5 
50 7Rtf£#«5 8 ira«Ot>0)*ffl^ftS. CKOttfc, 
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ie^oss5 i - 1 *-©iHRfi:s*y 

-v>5 2~5 5 SSScEPtlC^jSL, ^O^lCiO^ffi 

£«&©«« 5 1 - 1 icBHWKWrS 

©T. P]»K©g«5 l£ffl<^5:!§£tit^5t, 5}W 

[0 0 9 6] #iC. ^fS^IC&Stf-f >f ^ >^fyH 

x©?g7£i&H£0i 7-02 o t^iasB-t*. 01 

7tt»7**«©4H!M»aH*jR-r. 018 (a) ttt* 
7SlffiM©&K©¥®0£iSU (^0 (b) «£©«« 
©8rB0£jf;-r. X, HI 9tt*7#aMJfc:&VvrXT- 

02 0(i^7*SSWC*^TXr-i'>>^SBfrA 
#JnA£nT^5:R$£^-r»r®0T&5o 017~0 
2 0*. 012-015 tllflWlC^CgBfrlca^-f? 

[0 0 9 7] 01 7\Z7n? <t5tC. 

>f-f >^5WX«*&BSj2Jg#©S«5 l-2i, 
JgftgB 5 7 - 2 t. g»#©£#« 5 8-2ti^)5; 

•5. 

[0 0 9 8] i«5 1-2lt Ega^©IBD:ttS:*-r5 

SS5 1-2C, 018 (a) 

X, 018 (b) \Zifr?&o\Z, »«5 1-2©±®IC 

a, s^fc9 og-rn^fiBM^-es^.y-^5 2, 5 

4#f5tt'5ft, 5 1 - 2 ©TffilCtt, SViC9 0« 
-ftlfcfigBI^T^y-i 7 5 3, 5 5*»Klt&nTl> 

g*^-^ 5 2 Bs*y-y 5 3 tnm-z&mz 

en. 2*^-^ 5 4 te^y-i? 5 5 tttffll-5 

SB 5 7 - 2 ©Y;frfl©£&Xtfaf£«£&aU. 
-v>5 4, 55«, $f£SB 5 7 - 2 ©X]£lRj©£<£Rtf 
^fiM^WrS. ft, 018TBI*y-^5 2~5 

[0 0 9 9] g«5 l - 2li. fcn-^JVai**©* 
H*K:1BMR£#J* HUB. #^*> t?5y 

hgfi#3:#"E>&£. X, S^y-v 5 2 ~ 5 5 
5 1 -2±Kai*C«»TfeAV»*». 
-^5 2, 5 4SS«5 l-2±ffit^K^'J>hJ^ 
ffcU S*y-5?5 3, 5 5£S«5 1 -2THK|8|I$ 
K 7 >J>h 2*y-5?5 2~5 5£:/'J>h 
^fS*j*tbTtt, l&*f^X/^;>*'J>^©i$BS 
Jgj^fttS, 7*HJV 

Rtf X y ^>^(C J: V> 
SCtA^ta. I*y-y 5 2~5 5&±fS©$D<S 
ffi5 1 ©±TffityU>h^Lfc«-&, G&h-V-V 

5 2~5 5©&&©tfs^#2#i$ff-5c:ta*T£-5© 

tr. ^©^si^ffiina^-frs. 



J5 



[0 10 0] 7-2«, *7<r ??85 7 a 

t. MJIMtoSttft 5 7 b t, Stttttffi <X«&«&& 
8B) 57ci, #B#©3b£gB5 7 d t*=fttS. HA 

«, g^es 57-2 \ms$fr?>i$.Mtsn. xxw 

5 7 at, £fcg&5 7 b t, Bftttffi5 7ct, £A« 
[0 10 1] £8&5 8-2«, Wtt^5 8 at, 5L 

ssbt, T^^m-rsxhy/is 8 c tswr^o 

?L 5 8 b tt, SSf^SP 5 7 ©£j£SB 5 7 d ©g tMfc? 5 
i0 gS^-TS. X, £888 5 8 - 2 ©&«, Sf^S55 7- 
2©X»«5 7 b©St(5«^U<, £«5 l©&*g 
±0/]^. 

[0102] 5 7 - 2 © 5 7 c«. sis 

51- 2 ©ftjfc-rsBttttm 5 6 sssL-T^e? 5 8 

©^•T5Sf*ftA5 8 alc«c£f5. 5(C, 8fPSB5 
7 - 2 ©££$ 5 7 d g«5 1 -2©?L5 9 £5M 
$5 8 ©?L 5 8 b t^Sat-5. 
[0 10 3] ^©JcolC, S«5 1 - 2 SJgfPgB 5 7 - 
2 mS3L&® 5 8-2 Ti*»£tr ± 5 tCffi^T Sftfc 
20 ^>f^>^rn<m 019l^-r<fc5C 

f*©^-x 6 o cutftttens. ^-x 6 o te 

JS#M£©GflgB6 0 A#^tt£n, C©GD^6 OAfflfl: 
tt»6 0B#&(t£ftTV>5. >^x/t-fX 
tt, 1S51-2 ®ftMBft*!ft6 0 B{C«-&-rSiKa|-e 

^-X6 ofcm#^e.n-5„ 

[0 10 4] d©0 1 9 C^f«I»«8B > Ctt, Xf^ y 
5 7 a «^-X 6 0 ©3j& 6 0 C ^(f^lCffijt©* 
fRj^ffinJIgTS.?.. fS. Xf^ y^gS5 7 a©5fcSg$ 
lCj@*^:^*tllDt»i>t, »«5 1 - 2<D!>VmmW%k-2 

/15 8c *t^J$gg 58-2 (D&ffizmttZtlT^Z. Z\ 
nctO, Xx-T y^BB5 7 a©$fc»fcj&*fc:*jJ&<»lfc> 
dtt), Xhy/t5 8 C*t^-X6 0©IHaB6 OArtffl 

ii:SotM5 i -2*»— j6«a±a*av>j:5C"r 
[0105] ±ia©*n<, ^s$5 8-2©g«, ^ 

»5 7-2©3aMli5 7bO«iBBf*K. «S5 1 
-2V>m±m£?)'l^\ Z\tl\Z£Q. »fp«5 7-2 
t£« 5 1-2 i^gK 58-2 i*tffl*-3tT 
40 BITB, 5 7 b, 5 8-2 tf*¥gD0±&£*^- 

•^5 2~5 5i:-it-A-7 5/m. C©)gm, X 
f^yf»5 7 a©5t«SBS:ffi*©^^fi:$itfc« 

^, s« 5 1 - 2 ©*tji3$#ai 6 o b \z i o ft^^nr 

^£©t?> ftS*^— 5?5 2~5 5 {tjfi»C^*tgfe5g 

[0 10 6] 01 9 JC^-riUJ»#l&T!tt, s^y-v* 

52- 55 »Cttii**t^i;TV^V\ i©SJ«3«H(Ci3 
^T, ^«*Sffi^TXx^yi7gB5 7a©$fe^eB(Z* 
F<£2)DATX7 : --i' y^S55 7 a*02 Of fllAfcfc&^lRl 

50 (X*f6]) ^ffittSt, ^0f*fl!IT©^y-> J 5 5 



—1243— 



17 

C«3loSD£*#itiU. *«±©S»y-5? 5 4 ICtt 
EjJSS^^U-S. ^©.fcotC, 1*^5 4, 5 5 
fcS*«»*D*t, S*-y-^5 4, 5 5©g$i<B#ig 

*»cj»i;jt^«flir*. 5 2 ~~ 5 

a©^eBitjnAe.nfc*©*#S3&r;*i6i. ai£> 5* 

[0 10 7] &fPSS5 7-2£/MHfrtS 

t, 'bMithTzft&m.frf-i? 5 2~5 5 fctob^M* 

(4, $ftl»5 7-2 £/M!*fcbTfc, S«5 1 - 2©p 
ffi(CM*y-^5 2-5 5^S^snT^-5©T, 
f-V 5 2 ~ 5 5 ©tB**^^ < Z t £KlbT£, 

[0 10 8] Itf. SI 7 TtljlA&Htf, t&fe&5 7 - 
2©£88B5 7 b©Tffi©5^, 5!>&<£*>*K5 1- 
2±©#S*y->'5 2, 5 4{C5tif^-r-58S»l'G3^ 
£i£tt> £»g?5 7 b©Tffi£62*y-^5 2, 5 4 
£©IHtCffi£©**y Si#tC, 3£®8B5 8 

-2©±ffi©55, ^*<t i £)*S5 1-2TIC&S 
*-y—V5 3, 5 5 fc#*TS*#fcEI««Sfctt»t. * 
8$5 8-2©-h®£££#-y-^5 3, 5 5 t©WC 

J**fflVi*t, ^J#gP5 7bi:££*y-v'5 2, 54 
i0*ttfttf£8«5 8-2 t&&fr>f-*JS 3,55 
i©ftM*K±L,T, 2*y->?5 2~5 5£&@t?i§f 

[0109] ±sbss 51-2 (Dmmt, mi 8 

[0 110] ft. ±CJB5~SB7«»«K*tiT, 
5 1, 5 1-1, 5 1-2©#MK. $#$5 7, 5 7- 
2 ©$8S8 5 7 b ©JBttRtfXJtaS 5 8 , 5 8-2©ft* 
ttti. iidrofcWfcKjCianiSvi. X. Stpbp G 7 , 5 
7 - 2 ©£JtSB 5 7 b ©g&tfXJtW 5 8 , 5 8-2© 
Ctfc **««5 1, 5 1-1. 5 1-2 ©ft^cgcfc 0 
fr-£\itl\$&<, $?£L<H#ftgE5 7, 57-2©£ 

5 7 b atfaawi 5 8, 5 8- 2 t>wmm±-v&& 

V-V 5 2 ~ 5 5 >y ^l"*. * 

it*cRwr«. a 2 1 tig 8 mmmo&tiicDimm 

$jfcT. HE*, 02 id— g5#t;:J4|f-ft-ff£tfU 
[0 111] *HJfi«t?ti, 02 itr^-r<fc5ic. 3<i 

i±tcstj-snT^5. 

[0 112] fflJtBttffi-Ctl, 3 K 



(10) #P8¥8-8 7 3 7 5 

tt«©*lRl^«tt*t, &3l*y->?3{CH5l-D?i0^ 

#3uiffis&£#*<&i;£. t©j;5fc, #s*y-v3 
c&gxfc-rs. fct, #a*y-s? 3 ©gftfi©^ 

tlfc*©*ffSXt^lft, BP'S, x-fX^M'Hffli© 

*- y*x»*-f yzmmftmamrnm* 1 ®* z 

[0 113] Jfcfc, ♦JMiKft**^ >y^>y5*/t-f 
itf ^©g9HJi^Sr02 2t*(Clft^-r€). 02 2«g9 

^jfi^©*s©ji£B0S:^-r. nH>t>. 0 1 3 tw-* 

[0 114] **««Ttt, H 2 2 K*r J: 3 fc, 3fi 
©S*y-i? 5 2 ~ 5 4 #sv*tc 12 0 SftlfcttMH 

^■esfi 1 low snt^s. 

[0 115] «»««Ttt, ^*y-^5 2-5 41: 

«TXf^ v**5 7 a©5fc«fiBlC*£fln;LTXx 
-C y^«5 7 a ftffiSOJ&faMRtt* 

©«k3fc, #S*y~i?5 2~5 4tc£#3&*£i;*i, 

#S*y-5? 5 2 ~ 5 4 «>a«««J2*K:A:Dfc4Hefl: 

fS. ^C-C> 5? 5 2 ~ 5 4 ©fitifi©^ 

^tttH-r^itT, Xxwy£«5 7 aOjteJflSStClJII*. 

©*-VJVXH#^ >^©^»*I«J&^»SllK«*»5 

[0 116] X> ±E#*»WIC*HT. Xx^y^SP 

5tf [0 117] ±f3m7^fifiW©$n<. mh#—9 

(C«g7*SS^©R^RU:01 7~S20<t0^ne© 
[0 118] K±, *»W**lt«fcJ:>JKMbfc38». 

*^K«cn^©HffiMfc^^ns i fe©TH*<, a 

[0 119] 

K^'J >hJg^©ya-fextt«fcD^T#?>©T, 

mv&ztmz. ns^&%.i&timm*'&zz.tw'v% 

-So 

[0 12 0] »^2gS«©^ >r^^/wxi: 

inn, stff tz£«a:ffin«/h$ < n t*tt?#s. 

[0 12 1] «*«31St©#-f >?-f >y5*it-fXlC 

.fctltl, ^y-^tE^tsr#-©astm©7'n 

50 ■fe^fcJcO^t?**. 
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[0 12 2] M&gt4Gft©4W >rw >WWXfc 

* tc»-r t is. % . 

[0 1 2 33 »#H5lB*©#'f y^^i^/t-f 

Co 1 24] tt^eta*©^ >x^>^xaw xtc 

.fctttf. £#y->>©:*7-fe5> h^EICffi»Tjfi^*«(l 
[0 12 5] H** 7 >7-<<>9 ; tWZ.\Z 
[0 12 6] StJfcSt 8 t2«t©3}W >f^^Xt. 
[0 12 7] 9 tBfS©^ ^xA'-fXfc 

[0 12 8] 1S3&B1 0fB«©#'f>T--i'>^7 i A*'fX 
[0 12 9] »3&B1 lE«©W>f'f>i'f;^X 

[0 13 0] ifjfcll 2S3«0^>r^i'r/HX 

etna, xf-r -vi'es^&$nfc«-&t^*.y-v' 
[0131] 3Et©^>f-f >^f/H7 

[0 13 2] m#mi 4 fB*©#-f >y5W X 

[0133] 1 5 ae«©3i?-f >^f;H x 
s^y-^TSg^-rs^^-?-©^^-!. e t sKit 

y-^©tii*^»K ffiTLfc<A <fc 5 C-f S H 
[0 13 4] ffjfcgl 6IB«©^-f y^r/H X 

nx hTSgflsKKjSLfctf'r >^xA*-f x#£ 



&M¥8-8 7 3 7 5 

[0 13 5] M*»l 7©*^>xi'>y7 i A--1'Xlti 

5©T, X-rW-y^eBw^eEtcjg^^AtiinfeoTfe 
JlSbWWIS nftt> J: 5 Icf S H i#T#S. 
[0 13 6] $foT. **g9K±nti, agYkiC«SL 

[0ffi©ffim^iftBj] 

[01] *fmomi*MMtwrtm9Ui-cibi. 

[02] |g 1 JI«0!l©«fg£STJ£ffi0T?<&-5. 

[03] g 1 nnmozn ? ^«©*«Wfc*««an*. 

[04] »l*18f!©Xx-f y^WOftWKAOTlO*. 
[0 5] ^-O^^^yyAMXCKiS^fS©-*^ 

[06] (a) ~ (h) \m 5 ommjjmo&ffnzm. 
nrr£fcd<D#rffi0T?a&5. 

[0 7] *^BJ©B2^JgW©*«S:*-r)g®0T* 

[0 8] S»y-i?^^->©*6©*JfiW*^Tj£B0 
-5. 

[09] »^a®K^-riHjK0T*5<, 
[010] *»w©m4*ii«i©««s*-rjiEH0Tj& 
*. 

[011] »4**l!©5** , -5?/?^->©JffiBiiaM: 

[01 2] $56E©£5l&«0i©##|*«BT*-S. 
[01 3] ^5HJS^©*fiS:^'ric®0T*5. 
[014] ^5*JS09©Xx-C yf«©5Ba»fc*3WSO 

[01 5] g5*JSm>X7^y?&©&«m:A;Wn 

[016] *%w<DmGmmmo&&L*mT&ffi®-T!& 
[0i7] *%m<D&7mmme>ttm$mmn$>z>o 

[018] «7 3»fi«|©S«ft^rH-C»«. 

[01 9] »7*HM0X^y**©jyraKaJWlD 

[0 2 0] *7*lMI©Xy>ry*«^a**Ka]J«jll 

* s*irv»*«iB*«-r»fBreiT**. 

[02 1] *^BJ©m8HSS0il©*«Sr^-rjiSB0Tafe 

So 

[02 2] #*8!©&93&««©S««*-r&ffi0-C* 

So 

[02 3] tf-f >f-f >y?/t'f XOftWIC-flSS 
f^0t?*S. 
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1, 5 1, 5 1~1, 5 1-2 

2, 5 7a 7Jr4v&% 

3, 5 2-5 5 H&y~v 

3-1-3-4 s*y-sw^ 

4 7t 

6, 6 0 ^-X 
6 A, 6 OA BSE 
7 

l l UMBXr-f y?mt 

12 7>^-3-hH 
1 3 

1 4 &%&\si?Xbm 

1 5 umm 



> 



2 3-2 5, 3 3-3 5, 4 6, 4 7 
2 7, 2 8 Etttt£ 

41, 4 2 mt 

4 3 *<T>7 

39-1, 39-2 Sip/^-> 

5 6, 5 8 a ftftfrift 
5 7, 5 7-2 

57b x&gs ^ 

5 7c IRtf ttSK 

i0 5 7 d 3&&£&g5 
5 8 

5 8 b, 5 9 7L 

5 8c TshyK 

6 OB jR 
6 OC 
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(54) POINTING DEVICE 
(57)Abstract: 

PURPOSE: To adapt the device to mass-production, to 
lower the cost, and to improve the distortion detection 
precision by detecting the displacement direction and 
displacement quantity of the tip part of a stick part from 
the outputs of strain gauges. 

CONSTITUTION: The pointing device consists roughly 
of a substrate 1 and the stick part 2. Fitting holes 4 are 
formed in the outer peripheral part of the substrate 1, 
and four strain gauges 3 are formed on the reverse 
surface 1Aof the substrate 1. Consequently, when an 
operator slants the stick part 2, for example, to the right 
in an initial state by applying a force to the tip part of the 
stick part 2 with a finger tip, a tensile strain is generated 
at the right-side strain gauge 3 and a compressive strain 

is generated at the left-side strain gauge 3. Thus, the strains are generated at the strain 
gauges 3, the strain gauges 3 vary in resistance value corresponding to the strains. For the 
purpose, the variations in resistance value of the strain gauges 3 are detected to know the 
strength and direction of the force applied to the tip part of the stick part 2, i.e., the movement 
direction and movement distance of a cursor or pointer on a display screen. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Four strain gages formed in the position which shifted by a unit of 90 degrees mutually [ at 
least one side ] among the upper surface of the substrate which has the flat upper surface and a flat 
inferior surface of tongue, and has flexibility, and this substrate, and the inferior surface of tongue in one 
with this substrate, The pointing device which a point consists of the stick section which can be 
displaced in the arbitrary directions, and detects the displacement direction and the amount of 
displacement of a point of this stick section from the output of this strain gage while it connects with a 
part for the core of the upper surface of this substrate and a base extends perpendicularly to the 
aforementioned upper surface. 

[Claim 2] The aforementioned substrate is a pointing device according to claim 1 which has the shape of 
a profile cross. 

[Claim 3] The aforementioned strain gage is a pointing device according to claim 1 or 2 which has 
further the wiring which was printed only on one side among the upper surface of the aforementioned 
substrate, and the inferior surface of tongue, connected with this strain gage and was printed with the 
inferior-surfaee-of-tongue this strain gage of this substrate. 

[Claim 4] The aforementioned wiring is a pointing device containing the pattern for adjustment of the 
resistance of the aforementioned strain gage according to claim 3. 

[Claim 5] The aforementioned strain gage is a pointing device according to claim 3 or 4 which has a 
magnetostrictive effect and the magnetoresistance effect and has a magnetic anisotropy in the direction 
which was parallel to the inferior surface of tongue of the aforementioned substrate, and inclined about 
45 degrees to the longitudinal direction of this strain gage. 

[Claim 6] The aforementioned wiring is a pointing device including the resistance for reference voltage 
generating formed in the portion which distortion of the aforementioned substrate does not generate 
according to claim 3 . 

[Claim 7] The aforementioned substrate is a pointing device given in any 1 term among the claims 1-6 
which have a fixed part for fixing the aforementioned pointing device to the periphery section. 
[Claim 8] The aforementioned substrate is a pointing device according to claim 1 which has a profile 
circular configuration. 

[Claim 9] The aforementioned substrate is a pointing device according to claim 1 which has a profile 
polygon configuration. 

[Claim 1 0] The aforementioned stick section is a pointing device according to claim 8 or 9 which has the 
supporting-point section which serves as the supporting point in case it projects from the 
aforementioned substrate and the variation rate of the point of this stick section is carried out in the 
arbitrary directions. 

[Claim 1 1] It is a pointing device given in any 1 term among the claims 8-10 by which the 
aforementioned substrate is supported by the supporter material of the couple of the configuration 
corresponding to the configuration of this substrate, and the aforementioned stick section is being fixed 
to one supporter material. 
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[Claim 12] The maximum-radius position on the aforementioned substrate of the aforementioned strain 
gage is a pointing device according to claim 1 1 set up more greatly than the maximum radius of the 
supporter material of the aforementioned couple. 

[Claim 13] The aforementioned substrate is a pointing device given in any 1 term among the claims 8-12 
which have a fixed part for fixing the aforementioned pointing device to the periphery section. 
[Claim 14] The aforementioned pointing device is a pointing device given in any 1 term among the 
claims 8-12 supported by the periphery section and the aforementioned supporter material of the 
aforementioned substrate. 

[Claim 15] The aforementioned strain gage is a pointing device given in any 1 term among the claims I- 
14 currently formed in the upper surface of the aforementioned substrate, and both sides at the bottom. 
[Claim 16] Three strain gages formed in the position which shifted by a unit of 120 degrees mutually [ at 
least one side ] among the upper surface of the substrate which has the flat upper surface and a flat 
inferior surface of tongue, and has flexibility, and this substrate, and the inferior surface of tongue in one 
with this substrate, The pointing device which a point consists of the stick section which can be 
displaced in the arbitrary directions, and detects the displacement direction and the amount of 
displacement of a point of this stick section from the output of this strain gage while it connects with a 
part for the core of the upper surface of this substrate and a base extends perpendicularly to the 
aforementioned upper surface. 

[Claim 1 7] It is the claim 1 or the pointing device of 16 with which the aforementioned stick section is 
fixed to one supporter material, and the stopper which limits the variation rate of this stick section to the 
predetermined range is formed in the supporter material of another side by the aforementioned substrate 
being supported by the supporter material of the couple of the configuration corresponding to the 
configuration of this substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a pointing device and relates to the pointing device used 
for moving the pointer or cursor on the display of a computer to the arbitrary positions on a display 
screen especially, for example. 

[0002] Generally, I/O of the data in data processing is performed in many cases interactively. For 
example, operating a pointing device and moving the pointer or cursor on a display screen to arbitrary 
positions is performed, performing an input from the keyboard of a computer and displaying data, such 
as a character and a figure, on display screens, such as CRT. A digitizer, a mouse, a light pen, a 
trackball, etc. are contained as a pointing device. I/O of such interactive data is performed by fields, 
such as a computer-aided design (CADrComputer AidedDesign) which processes data, such as a figure, 
manufacture support SHIZUTEMU (CAM: Computer AidedManufacturing), and a simulation, being 
sufficient. 

[0003] in recent years, also in the field of data processing or OA (OA), the pointing device other than a 
keyboard is used as entry-of-data equipment, and the operating system (OS) and application software 
which process according to the interactive operation which makes indispensable use which is a pointing 
device are increasing from the goodness of those operability For example, a window operation and icon 
operation are examples of these interactive operations. 

[0004] On the other hand, not only the thing of the desktop type with which the main part of a computer, 
the keyboard, and the display became independent, respectively but recently, as for a computer, portable 
computers, such as the laptop type and notebook type with which the main part of a computer, the 
keyboard, and the display were united, and a palm top type, are also increasing rapidly. Since portable 
computers, such as a laptop type, are lightweight and small, they are convenient to carry. 
[0005] However, the operating environment of a pointing device was expanded with the advent of 
portable computers, such as a laptop type. That is, by portable computer, although what was necessary 
was to lay a pointing device on a desk like a computer, and just to have operated it by desktop type 
computer, where a computer is carried on a knee or a palm, it is necessary to operate a pointing device, 
[0006] For this reason, as for the pointing device used by portable computer, it is desirable not to need 
installation area like the mouse currently used by computer conventional desktop type or a digitizer, but 
to incorporate in a portable computer. Moreover, also in a desktop type computer, it is desirable to 
incorporate a pointing device in a computer for there being a demand which makes installation area on a 
desk small, and satisfying this demand. 
[0007] 

[Description of the Prior Art] Drawing 23 is the perspective diagram showing an example of the 
conventional example of a pointing device. 

[0008] The base of the stick section 502 which consists of a square pole-like resin is being fixed on the 
bases 501, such as a keyboard, among drawing 23 . This stick section 502 has a square cross section, and 
the strain gage 504 (two are illustrated) is formed in each side. 
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[0009] If an operator carries a fingertip on the point of the stick section 502 and does a variation rate in 
the arbitrary directions, the distortion according to the force applied to a part for the nose of cam of the 
stick section 502 will arise in each strain gage 504. Since the resistance of a strain gage 504 changes 
according to the degree of distortion, based on this detection result, the move direction and travel of the 
cursor on a display screen or a pointer can be determined by detecting change of the resistance of each 
strain gage 504. 
[0010] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional example, 
each strain gage 504 needed to be stuck on the side in which the stick section 502 corresponds, for this 
reason, time was not suitable for mass-production-ization, and producing by the low cost had the 
problem of being difficult in this attachment work. Moreover, in order to stick a strain gage 504 on the 
side of the stick section 502 with adhesives etc., the anchoring error of each strain gage 504 arose 
inevitably, and the problem of being bad also had distortion detection precision. Especially these 
problems become remarkable as a pointing device is miniaturized. 

[001 1] On the other hand, although forming each strain gage 504 in the side of the stick section 502 
directly by methods, such as vacuum evaporationo and sputtering, is also considered, in order to arrange 
the property of each strain gage 504 in that case, it is necessary to control uniformly the thickness in 
each side of the pattern which constitutes a strain gage. However, in case a strain gage 504 is formed by 
vacuum evaporationo or sputtering, it is very difficult to control thickness uniformly in each side of the 
stick section 502. For this reason, dispersion arose in the property of the strain gage 504 formed by 
vacuum evaporationo or sputtering, it was distorted also in this case and there was a problem that 
detection precision was bad. 

[0012] Moreover, since the work which the special fixture for holding the stick section 502 is needed, 
and fixes the stick section 502 to this fixture also took time and effort by the method of forming each 
strain gage 504 in the side of the stick section 504 directly when performing vacuum evaporationo and 
sputtering, it was not suitable for mass-production-ization too and producing by the low cost had the 
problem of being difficult. 

[0013] It aims at making realizable a pointing device with a high distortion detection precision while 
this invention is made in view of the problem of the conventional example like the above, is suitable for 
mass-production-ization and being able to produce it by the low cost. 
[0014] 

[Means for Solving the Problem] The substrate which the above-mentioned technical problem has the 
flat upper surface and a flat inferior surface of tongue according to claim 1, and has flexibility, While it 
connects with a part for the core of the upper surface of this substrate and a base extends perpendicularly 
to the aforementioned upper surface with this substrate and four strain gages formed in one in the 
position which shifted by a unit of 90 degrees mutually [ at least one side ] among the upper surface of 
this substrate, and the inferior surface of tongue A point consists of the stick section which can be 
displaced in the arbitrary directions, and it is attained by the pointing device which detects the 
displacement direction and the amount of displacement of a point of this stick section from the output of 
this strain gage. 

[0015] In invention according to claim 2, the aforementioned substrate has the shape of a profile cross. 
[0016] In invention according to claim 3, the aforementioned strain gage is printed only on one side 
among the upper surface of the aforementioned substrate, and the inferior surface of tongue, and has 
further the wiring which connected with this strain gage and was printed with the inferior-surface-of- 
tongue this strain gage of this substrate. 

[0017] In invention according to claim 4, the aforementioned wiring contains the pattern for adjustment 
of the resistance of the aforementioned strain gage. 

[0018] In invention according to claim 5, the aforementioned strain gage has a magnetostrictive effect 
and the magnetoresistance effect, is parallel to the inferior surface of tongue of the aforementioned 
substrate, and has a magnetic anisotropy in the direction which inclined about 45 degrees to the 
longitudinal direction of this strain gage. 
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[0019] In invention according to claim 6, the aforementioned wiring includes the resistance for reference 
voltage generating formed in the portion which distortion of the aforementioned substrate does not 
generate. 

[0020] In invention according to claim 7, the aforementioned substrate has a fixed part for fixing the 
aforementioned pointing device to the periphery section. 

[0021] In invention according to claim 8, the aforementioned substrate has a profile circular 
configuration. 

[0022] In invention according to claim 9, the aforementioned substrate has a profile polygon 
configuration. 

[0023] In invention according to claim 10, in case the aforementioned stick section is projected from the 
aforementioned substrate and carries out the variation rate of the point of this stick section in the 
arbitrary directions, it has the supporting-point section used as the supporting point. 
[0024] In invention according to claim 1 1 , the aforementioned substrate is supported by the supporter 
material of the couple of the configuration corresponding to the configuration of this substrate, and the 
aforementioned stick section is being fixed to one supporter material. 

[0025] In invention according to claim 12, the maximum-radius position on the aforementioned 
substrate of the aforementioned strain gage is set up more greatly than the maximum radius of the 
supporter material of the aforementioned couple. 

[0026] In invention according to claim 13, the aforementioned substrate has a fixed part for fixing the 
aforementioned pointing device to the periphery section. 

[0027] The aforementioned pointing device is supported by the periphery section and the 
aforementioned supporter material of the aforementioned substrate in invention according to claim 14. 
[0028] The aforementioned strain gage is formed in the upper surface of the aforementioned substrate, 
and both sides at the bottom in invention according to claim 15. 

[0029] The substrate which the above-mentioned technical problem has the flat upper surface and a flat 
inferior surface of tongue according to claim 16, and has flexibility, While it connects with a part for the 
core of the upper surface of this substrate and a base extends perpendicularly to the aforementioned 
upper surface with this substrate and three strain gages formed in one in the position which shifted by a 
unit of 120 degrees mutually [ at least one side ] among the upper surface of this substrate, and the 
inferior surface of tongue A point consists of the stick section which can be displaced in the arbitrary 
directions, and the pointing device which detects the displacement direction and the amount of 
displacement of a point of this stick section from the output of this strain gage can also attain. 
[0030] In invention according to claim 17, the aforementioned substrate is supported by the supporter 
material of the couple of the configuration corresponding to the configuration of this substrate, the 
aforementioned stick section is fixed to one supporter material, and the stopper which limits the 
variation rate of this stick section to the predetermined range is formed in the supporter material of 
another side. 
[0031] 

[Function] According to the pointing device according to claim I, composition is easy, and since a strain 
gage can form in a single substrate according to processes, such as print formation, while the pointing 
device which fitted mass-production-ization by the low cost is producible, a high distortion detection 
precision can be acquired. 

[0032] According to the pointing device according to claim 2, space required for attachment can be 
made small. 

[0033] According to the pointing device according to claim 3, a strain gage and wiring can be formed in 
a single substrate according to 1 time of a process. 

[0034] Since dispersion in the offset voltage between strain gages can be suppressed by making 
regularity output voltage (offset voltage) of each strain gage in the state where the resistance of a strain 
gage is adjusted and there is no distortion according to the pointing device according to claim 4, signal 
processing to the output of a strain gage becomes easy. 

[0035] According to the pointing device according to claim 5, even when distortion is very small, it is 
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accurate and distortion can be detected, and a pointing device with high sensitivity can be obtained. 
[0036] According to the pointing device according to claim 6, since the reference voltage very near the 
offset voltage of a strain gage can be generated, the amplification factor of the amplifier of a processing 
circuit can be set up greatly. 

[0037] According to the pointing device according to claim 7, a pointing device can be attached by the 
easy method. 

[0038] According to the pointing device according to claim 8, when displacing the point of the stick 

section in every direction, only the same amount is displaced by the same force. 

[0039] According to the pointing device according to claim 9, when displacing the point of the stick 

section in every direction, only the same amount is displaced by the same force. 

[0040] According to the pointing device according to claim 10, a center [ the supporting-point section ], 

it can be stabilized and the variation rate of the stick section can be carried out. 

[0041] When the variation rate of the stick section is carried out, while distortion can be most added 

near a strain gage according to the pointing device according to claim 1 1 , operation by which the stick 

section was stabilized is enabled. 

[0042] According to the pointing device according to claim 12, when the variation rate of the stick 
section is carried out, distortion can be most added near a strain gage. 

[0043] According to the pointing device according to claim 13, space required for anchoring can be 
made small. 

[0044] According to the pointing device according to claim 14, a pointing device can be stably 
supported with easy composition. 

[0045] Even if a pointing device is miniaturized, distortion generated in each strain gage prevents the 
thing [ carrying out part reduction ], and even if a pointing device is miniaturized, the output of each 
strain gage can be prevented from falling remarkably according to the pointing device according to 
claim 15. 

[0046] According to the pointing device according to claim 16, composition is easy, since a strain gage 
can form in a single substrate according to processes, such as print formation, while the pointing device 
which fitted mass-production-ization by the low cost is producible, a high distortion detection precision 
can be acquired and the number of strain gages can also be stopped to the minimum. 
[0047] Even if the excessive force joins the point of the stick section, it can avoid destroying a substrate 
in invention according to claim 17, since a substrate can be prevented from being distorted more than a 
constant rate. 
[0048] 

[Example] First, the 1st example of the pointing device which becomes this invention is explained with 
drawing 1 - drawing 4 . Drawing 1 shows the perspective diagram of the 1st example, and drawing 2 is 
the bottom plan view showing the inferior surface of tongue of the substrate of the 1st example. 
Moreover, drawing 3 is the cross section showing the initial state by which the force is not applied to the 
stick section in the 1 st example, and drawing 4 is the cross section showing the state where the force is 
applied to the stick section in the 1st example. 

[0049] As shown in drawing 1 , a pointing device consists of a profile substrate 1 and the stick section 2. 
A substrate 1 consists of an insulating material which has the flexibility of a resin etc., and has a profile 
cross configuration in this example. The upper surface and the inferior surface of tongue of this substrate 
1 are flat respectively. Moreover, it consists of material into which the stick section 2 also has the 
flexibility of a resin etc. In the case of the latter which a substrate 1 and the stick section 2 may really be 
fabricated from the same resin etc., and may consist of a separate member, the stick section 2 is fixed to 
a part for the core of a substrate 1 by adhesives etc. Since a substrate 1 and the stick section 2 have 
flexibility, respectively, an operator can do the variation rate of the stick section 2 easily in the arbitrary 
directions which include X and the direction of Y as an arrow shows by applying the force at the nose of 
cam of the stick section 2 by the fingertip. 

[0050] As shown in drawing 1 and drawing 2 , it attaches in the periphery section of a substrate 1, and 
the hole 4 of business is formed. Moreover, as shown in drawing 2 , four strain gages 3 are formed in 
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inferior-surface-of-tongue 1A of a substrate 1. These four strain gages 3 are formed in order to detect the 
variation rate and the amount of displacement to the direction of +X, the direction of -X, the direction of 
+Y, and the direction of -Y of the stick section 2, respectively. These strain gages 3 can be printed on 
inferior-surface-of-tongue 1 A of a substrate 1 in 1 time of a process by methods, such as vacuum 
evaporationo and sputtering. Therefore, since four strain gages 3 are formed under the same conditions 
and dispersion in the property between each strain gage 3 is suppressed to the minimum, a high 
distortion detection precision can be acquired. Moreover, since four strain gages 3 can be formed in 1 
time of a process, it is suitable for mass-production nature, and low-cost-izing of a pointing device is 
possible. Furthermore, since a strain gage 3 is formed in inferior-surface-of-tongue 1 A of the direct 
substrate 1 , the problem of the anchoring error between each strain gage 3 is not produced, either. 
[0051] As shown in drawing 3 , a pointing device is attached in the bases 6, such as a keyboard (not 
shown), with the screw 7 which penetrates the hole 4 of a substrate 1 . Crevice 6 A is prepared in the 
portion corresponding to the strain gage 3 formed in inferior-surface-of-tongue 1 A of a substrate 1 at 
least among the upper surfaces of this base 6. As shown in drawing 4 , even if it carries out the variation 
rate of the point of the stick section 2 in the arbitrary directions by this, elastic deformation of the 
substrate 1 containing a strain gage 3 can be freely carried out by having prepared crevice 6A. In 
addition, anchoring of a pointing device is not limited to what is depended on a screw 7, and, to say 
nothing of fixing by the lock means prepared in the base 6 side, the adhesion means, etc., the positioning 
means in this case is not limited to a hole 4. 

[0052] In the initial state shown in drawing 3 , distortion has not arisen in each strain gage 3. In this 
initial state, if an operator applies the force to the point of the stick section 2 by the fingertip and leans 
the stick section 2 to the inside of drawing 4 , for example, the right, it will pull to the strain gage 3 of 
the right-hand side in the said drawing, distortion will arise, and compressive strain will arise in the left- 
hand side strain gage 3. Thus, if distortion arises in a strain gage 3, the resistance of a strain gage 3 will 
carry out part change according to distortion. Then, the move direction and travel of the cursor on the 
size of the force applied to the point of the stick section 2 and a direction, i.e., a display screen, or a 
pointer can be known by detecting change of the resistance of each strain gage 3. 
[0053] In addition, since the method of detection of change of the resistance of each strain gage 3 itself 
and the method itself which determines the move direction and travel of the cursor on a display screen or 
a pointer based on the detection result can use a well-known method, respectively, these illustration and 
explanation are omitted on these specifications. An example of these methods is proposed for example, 
in the U.S. Pat. No. 4,680,577 official report. 

[0054] Next, one example of the manufacture method of the 1st example of the above is explained with 
drawing 5 and drawing 6 . Drawing 5 is a flow chart which shows one example of the manufacture 
method, and drawing 6 (a) - (h) is a cross section for explaining each distance of the manufacture 
method. 

[0055] the resin stick with which Step Sa of drawing 5 has a substrate 1 and the stick section 2 in one as 
shown in drawing 6 (a) - a member 1 1 is set to a fixture so that inferior-surface-of-tongue 1 A of a 
substrate 1 may turn to a top in addition — if mass-production nature is taken into consideration ~ two or 
more resin sticks — it is desirable to set a member 1 1 to this appearance 

[0056] As shown in drawing 6 (b), Step Sb of drawing 5 uses a spin coater or a roll coater for inferior- 
surface-of-tongue 1A of a substrate 1, applies under-coat material, and forms the under-coat film 12, 
[0057] Step Sc of drawing 5 forms the strain gage film 13 by vacuum evaporationo on the under-coat 
film 12, as shown in drawing 6 (c). This strain gage film 13 consists of CuNi, for example, is formed in 
1000A - 5000A thickness. 

[0058] Step Sd of drawing 5 applies the photosensitive resist film 14 on the strain gage film 13, as 
shown in drawing 6 (d). This photosensitive resist film 14 is formed in 0.5 micrometers - 2 micrometers 
thickness. 

[0059] Step Se of drawing 5 performs a well-known photolithography and etching processing to the 
structure shown in drawing 6 (d), and forms resist pattern 14A as shown in drawing 6 (e). 
[0060] Step Sf of drawing 5 forms strain gage pattern 13A which constitutes a strain gage 3 by 
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**********ing the strain gage film 13 by using resist pattern 14A as a mask, as shown in drawing 6 (f). 
[0061] Step Sg of drawing 5 removes resist pattern 14A using well-known resist ablation liquid, as 
shown in drawing 6 (g). 

[0062] Step Sh of drawing 5 forms the protective coat 15 for protecting strain gage pattern 14A on the 
structure of drawing 6 (g), as shown in drawing 6 (h). A protective coat 15 consists for example, of an 
organic insulating material In addition, the protective coat 15 has covered portions other than the 
terminal of strain gage pattern 14 A. 

[0063] Thus, the manufactured pointing device is attached in a keyboard etc. Although especially the 
fitting location of a pointing device is not limited, since a comparatively small pointing device can be 
manufactured according to this example, arranging between keys is also possible. 
[0064] Next, the 2nd example of the pointing device which becomes this invention is explained with 
drawing 7 . Drawing 7 shows the bottom plan view of the 2nd example. The same sign is given to the 
same portion as drawing 1 and drawing 2 among this drawing, and the explanation is omitted. 
[0065] In this example, the **** strain gage pattern 3-1 to 3-4 shown by hatching in drawing 7 is 
formed on inferior-surface-of-tongue 1A of a substrate 1. The strain gage pattern 3-1 to 3-4 consists of 
CuNi, and thickness is about 2000A. Moreover, the portion except terminals 23-25 and all the terminals 
containing 33-35 is covered by the acrylic protective coat among the strain gage patterns 3-1 to 3-4. The 
strain gage pattern 3-1 and 3-2 are connected by the wiring portion 27, and the strain gage pattern 3-3 
and 3-4 are connected by the wiring portion 28. 

[0066] For convenience, the strain gage pattern 3-1 and 3-2 detect +X of the stick section 2, and the 
variation rate to the direction of -X, respectively among the strain gage patterns 3-1 to 3-4, and it 
considers as the strain gage pattern 3-3 and the thing to which 3-4 detects +Y of the stick section 2, and 
the variation rate to the direction of -Y, respectively of explanation. The strain gage pattern 3-1, 3-2 and 
the strain gage pattern 3-3, and 3-4 are the same patterns substantially except for a wiring portion. 
[0067] In drawing 7 , if the force to which the variation rate of the nose of cam of the stick section 2 is 
carried out in the direction of +X (right) is applied, it will pull to the strain gage pattern 3-1, distortion 
will arise, and compressive strain will arise to the strain gage pattern 3-2. Thereby, the resistance of the 
strain gage pattern 3-1 increases, and the resistance of the strain gage pattern 3-2 decreases. Therefore, if 
driver voltage Vcc is impressed between the terminal 23 and the terminal 24, the voltage of the output 
terminal 25 of a half bridge will change according to change of the above-mentioned resistance. By 
detecting this voltage change, the travel on the size of the force of the direction of X added to the point 
of the stick section 2, i.e., the cursor on a display screen, and the direction of X of a pointer can be 
known. 

[0068] If similarly the force to which the variation rate of the nose of cam of the stick section 2 is 
carried out in the direction (down) of +Y is applied in drawing 7 , it will pull to the strain gage pattern 3- 
3, distortion will arise, and compressive strain will arise to the strain gage pattern 3-4. Thereby, the 
resistance of the strain gage pattern 3-3 increases, and the resistance of the strain gage pattern 3-4 
decreases. Therefore, if driver voltage Vcc is impressed between the terminal 33 and the terminal 34, the 
voltage of the output terminal 35 of a half bridge will change according to change of the above- 
mentioned resistance. By detecting this voltage change, the travel on the size of the force of the direction 
of Y added to the point of the stick section 2, i.e., the cursor on a display screen, and the direction of Y 
of a pointer can be known. 

[0069] Consequently, the cursor on the size of the force applied to the point of the stick section 2 and a 
direction, i.e., a display screen, or the travel of the move direction **** of a pointer can be known by 
detecting voltage change with terminals 25 and 35. 

[0070] Drawing 8 is drawing showing other examples of a strain gage pattern. The same sign is given to 
the same portion as drawing 7 among this drawing, and the explanation is omitted. 
[0071] The strain gage pattern 3-1 of explanation shown in drawing 8 for convenience and 3-2 shall 
detect the variation rate on the direction of X of the stick section 2. In addition, since the variation rate 
on the direction of Y of the stick section 2 is detectable with the strain gage pattern 3-1 shown in 
drawing 8 , and the same strain gage pattern as 3-2, the illustration and explanation are omitted. 
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[0072] The patterns 37 and 38 for trimmings are formed in the strain gage pattern 3-1 of drawing 8 , and 
3-2, respectively. These patterns 37 and 38 for trimmings are also formed simultaneously with the strain 
gage pattern 3-1 and formation of 3-2. The strain gage pattern 3-1 and the resistance of 3-2 can be 
adjusted by cutting the patterns 37 and 38 for trimmings which correspond, respectively if needed. 
Thereby, in the initial state by which the force is not applied to the point of the stick section 2, the strain 
gage pattern 3-1 and the resistance of 3-2 (3-3, 3-4) can be adjusted so that the strain gage pattern 3-1 
and the output voltage from the output terminal 25 (35) of 3-2 (3-3, 3-4), i.e., offset voltage, may 
become fixed. 

[0073] According to this example, dispersion in the offset voltage from the strain gage pattern in an 
initial state can be suppressed, and signal processing to the output of a strain gage becomes easy. In 
addition, what is necessary is just the configuration which can adjust resistance by the configuration of 
the patterns 37 and 38 for trimmings not being limited to the thing of drawing 8 , but cutting. 
[0074] Next, the 3rd example of the pointing device which becomes this invention is explained. At this 
example, the pattern for criteria of half bridge composition is formed in inferior-surface-of-tongue 1 A of 
a substrate 1 with the same material as the strain gage pattern other than a strain gage pattern, and the 
same pattern size. Moreover, this pattern for criteria is formed in the portion which distortion of a 
substrate 1 cannot generate easily. For example, in the case of the 2nd example of drawing 7 , since the 
portion of a near [ a hole 4 ] is fixed among substrates 1 in case a pointing device is attached, it becomes 
the portion which this distortion cannot generate easily. Since the pattern for criteria has the same 
resistance substantially with a corresponding strain gage pattern, it can generate the offset voltage of the 
strain gage pattern in an initial state, and very near reference voltage using a reference pattern. 
[0075] Drawing 9 is the circuit diagram showing the important section of the digital disposal circuit 
which performs signal processing to the output of a pointing device. 

[0076] The digital disposal circuit 40 shown in drawing 9 consists of resistance 41 and 42 and an 
operational amplifier 43. That is, in drawing 9 , only the strain gage pattern 3-1 of a digital disposal 
circuit 40 and the portion to 3-2 are illustrated for convenience. The voltage which pressured supply 
voltage Vcc partially with the strain gage pattern 3-1 and the resistance of 3-2 is impressed to the 
inversed input terminal of an operational amplifier 43 through resistance 41. Moreover, the output 
voltage of an operational amplifier 43 returns to the inversed input terminal of an operational amplifier 
43 through resistance 42. On the other hand, the reference voltage which pressured supply voltage Vcc 
partially with the pattern 39-1 for criteria and the resistance of 39-2 is impressed to the noninverting 
input terminal of an operational amplifier 43. While what the stick section 2 displaced an output 
terminal 46 and the output voltage Vout produced among 47 for in the direction of X is shown, the 
amount of displacement is shown. 

[0077] Like the above, a reference pattern 39-1 and 39-2 have half bridge composition, and are formed 
in the portion which distortion cannot generate easily on inferior-surface-of-tongue 1A of a substrate 1. 
Moreover, a reference pattern 39-1 and 39-2 are formed with the same material as a strain gage pattern, 
and the same pattern size so that it may have the same resistance substantially with the strain gage 
pattern 3-1 which corresponds, respectively, and 3-2. Thereby, the reference voltage impressed to the 
noninverting input terminal of an operational amplifier 43 serves as the strain gage pattern 3-1 in an 
initial state, and a value very near the offset voltage of 3-2, and can take the large amplification factor of 
an operational amplifier 43. 

[0078] Next, the 4th example of the pointing device which becomes this invention is explained with 
drawing 1 0 . Drawing 10 shows the bottom plan view of the 4th example. The same sign is given to the 
same portion as drawing 7 among this drawing, and the explanation is omitted. 

[0079] In this example, it is formed of the nickel76%-Fe thin film which the **** strain gage pattern 3-1 
to 3-4 shown by hatching in drawing 10 has a positive magnetostriction constant, and has a 
magnetoresistance-effect property. This nickel76%-Fe thin film has an easy axis in the direction of 
arrow EM in the said drawing. That is, this nickel76%-Fe thin film is parallel to inferior-surface-of- 
tongue 1 A of a substrate 1, and membranes are formed so that it may have a magnetization anisotropy in 
the direction EM which inclined 45 degrees to each longitudinal direction of the strain gage pattern 3-1 
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to 3-4. 

[0080] Drawing 1 1 is drawing showing the resistance law to distortion of a strain gage pattern, a vertical 
axis shows resistance change and a horizontal axis shows distortion. The left-hand side of a vertical axis 
expresses compressive strain on a horizontal axis, and the right-hand side of a vertical axis is pulled and 
expresses distortion. A solid line (NiFe) shows the resistance law to distortion of the strain gage pattern 
3-1 to 3-4 which consists of the above-mentioned nickel76%-Fe thin film among this drawing. 
Moreover, a dashed line (CuNi) shows the resistance law to distortion of the strain gage pattern 3-1 to 3- 
4 which consists of a CuNi alloy thin film. Such resistance law shows that the resistance change at the 
time of the low distortion of the strain gage pattern 3-1 to 3-4 which consists of a nickel76%-Fe thin 
film is large compared with the case of the strain gage pattern 3-1 to 3-4 which consists of a CuNi alloy 
thin film. Therefore, in this example, even when the amount of displacement of the stick section 2 by the 
force applied to the point of the stick section 2 is small and distortion generated in the portion of the 
strain gage pattern 3-1 to 3-4 is very small, the pointing device of the high sensitivity which can detect 
the small force applied to the point of the stick section 2 can be realized. 

[0081] Next, the 5 th example of the pointing device which becomes this invention is explained with 
drawing 12 - drawing 15 . Drawing 12 shows the decomposition perspective diagram of the 5th 
example, and drawing 13 shows the plan of the substrate of the 5th example. Moreover, drawing 14 is 
the cross section showing the initial state by which the force is not applied to the stick section in the 5th 
example, and drawing 15 is the cross section showing the state where the force is applied to the stick 
section in the 5th example. 

[0082] In this example, as shown in drawing 12 , a pointing device consists of the profile disk-like 
substrate 51, a control unit 57, and a disk-like supporter 58. 

[0083] A substrate 51 consists of a thin board which has disk-like flexibility, as shown in drawing 13 . A 
feed hole 59 is formed in a part for the core of a substrate 51, and the mounting hole (or locating hole) 
56 is formed in the circumference of this feed hole 59. Moreover, strain gages 52-55 are formed in the 
upper surface of a substrate 51 by the physical relationship which shifted 90 degrees mutually. Strain 
gages 52 and 53 detect the variation rate and the amount of displacement of the direction of Y of a 
control unit 57, and, as for strain gages 54 and 55, detect the variation rate and the amount of 
displacement of the direction of X of a control unit 57. In addition, in drawing 13 , strain gages 52-55 
prepare in the circumference of a mounting hole 56, and it is not limited to that ******** indicates such 
physical relationship to be to this drawing. 

[0084] A substrate 5 1 turns into metal plates, such as a hollow metal substrate, from printed circuit 
board material, such as single crystal objects, such as a thing in which the insulator layer was formed, a 
resin, glass, a ceramic, and silicon, and glass EBOKISHI, etc. Moreover, although strain gages 52-55 
may be separately formed on a substrate 51, print formation is carried out it is desirable and 
simultaneous [ on a substrate 5 1 ] in 1 time of a process. The photoengraving-process technology by 
printing technology, a photolithography, etching, etc. using thin film coating technologies, such as 
vacuum evaporationo and sputtering, electric conduction ink, etc. as a method of carrying out print 
formation of the strain gages 52-55 etc. can be used. Since dispersion in the property of each strain 
gages 52-55 can be suppressed when print fabrication of the strain gages 52-55 is simultaneously carried 
out on a substrate 51, the part distortion detection precision improves. In addition, strain gages 52-55 
cannot be overemphasized by that you may prepare in the inferior surface of tongue of a substrate 5 1 . 
[0085] A control unit 57 has stick section 57a, disk-like supporter 57b, anchoring section (or positioning 
section) 57c, and 57d of spherical-surface-like supporting-point sections. For example, a control unit 57 
is fabricated from a resin and has stick section 57a, supporter 57b, anchoring section 57c, and 57d of 
supporting-point sections in one. 

[0086] A supporter 58 has mounting hole 58a, feed-hole 58b, and stopper 58c of the shape of a ring 
which projects to a lower part. Feed-hole 58b has the path of 57d of supporting-point sections of a 
control unit 57, and a corresponding path. Moreover, the path of a supporter 58 is almost equal to the 
path of supporter 57b of a control unit 57, and smaller than the path of a substrate 51. 
[0087] Anchoring section 57c of a control unit 57 fits into mounting hole 58a to which the mounting 
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hole 56 to which a substrate 51 corresponds is penetrated, and a supporter 58 corresponds. Furthermore, 
57d of supporting-point sections of a control unit 57 penetrates the feed hole 59 of a substrate 51, and 
feed-hole 58b of a supporter 58. 

[0088] Thus, the pointing device assembled so that a substrate 5 1 might be put with a control unit 57 
and a supporter 58 is attached in the bases 60, such as a keyboard, as shown in drawing 14 . Circular 
crevice 60A is prepared in the base 60, and slot 60B is prepared in the wall of this crevice 60A. A 
pointing device is attached in the base 60 in the state where a part of all periphery section of a substrate 
51 or periphery section fits into slot 60B. 

[0089] In the initial state shown in this drawing 14 , stick section 57a can be displaced in the arbitrary 
directions focusing on supporting-point 60C of the base 60. In addition, if the excessive force joins the 
point of stick section 57a, since the periphery section of a substrate 5 1 may be destroyed, in this 
example, the above-mentioned stopper 58c is prepared in the pars basilaris ossis occipitalis of a 
supporter 58. Even if the excessive force is added at the nose of cam of stick section 57a by this, a 
substrate 5 1 can be prevented from distorting stopper 58c more than a constant rate in the field in 
crevice 60A of the base 60. 

[0090] Like the above, the path of a supporter 58 is almost equal to the path of supporter 57b of a 
control unit 57, and smaller than the path of a substrate 51. Thereby, where a control unit 57, a substrate 
51, and a supporter 58 are assembled, supporters 57b and 58 overlap plan top each strain gages 52-55 in 
part. Consequently, since the periphery section of a substrate 51 is held by slot 60B when the variation 
rate of the point of stick section 57a is carried out in the arbitrary directions, near, distortion occurs most 
near [ 52 to strain gage 55 ] each, and it becomes easy to detect [ of distortion ] it. 
[0091] In the initial state shown in drawing 14 , distortion has not arisen in each strain gages 52-55. In 
this initial state, if an operator applies Force F to the point of stick section 57a by the fingertip and leans 
stick section 57a to the inside of drawing 15 , for example, the right, (the direction of X), it will pull to 
the strain gage 55 of the right-hand side in the said drawing, distortion will arise, and compressive strain 
will arise in the left-hand side strain gage 54. Thus, if distortion arises in strain gages 54 and 55, the 
resistance of strain gages 54 and 55 will carry out part change according to distortion. Then, the move 
direction and travel of the cursor on the size of the force applied to the point of stick section 57a and a 
direction, i.e., a display screen, or a pointer can be known by detecting change of the resistance of each 
strain gages 52-55. 

[0092] In addition, although it is not visible in drawing 1 3 , it is desirable to establish a crevice etc. in 
the portion corresponding to each strain gages 52-55 on a substrate 5 1 at least among the inferior 
surfaces of tongue of supporter 57b of a control unit 57, and to form a predetermined gap between the 
inferior surface of tongue of supporter 57b and each strain gages 52-55. If such composition is used, 
contact to supporter 57b and each strain gages 52-55 is prevented, and strain gages 52-55 can be 
protected. Moreover, what is necessary is to establish a crevice etc. in the portion corresponding to each 
strain gages 52-55 of substrate 51 inferior surface of tongue at least among the upper surfaces of a 
supporter 58 similarly, and just to form a predetermined gap between the upper surface of a supporter 
58, and each strain gages 52-5 5 7 when each strain gages 52-55 are formed in the inferior surface of 
tongue of a substrate 51. 

[0093] The configuration of the above-mentioned substrate 51 is not limited to the **** circular 
configuration shown in drawing 13 . 

[0094] Next, the 6th example of the pointing device which becomes this invention is explained with 
drawing 16 . Drawing 16 shows the plan of the substrate of the 6th example. The same sign is given to 
the same portion as drawing 13 among this drawing, and the explanation is omitted. 
[0095] In this example, as shown in drawing 16 , a pointing device has the substrate 51-1 of a profile 
square. The same thing as the control unit 57 and supporter 58 which were shown in drawing 12 , 
respectively can be used for a control unit and a supporter. Thus, if the square substrate 51-1 is used, 
since two or more strain gages 52-55 can be simultaneously formed in a single substrate and this 
substrate can be linearly cut to two or more substrates 51-1 after that, the mass-production nature of a 
pointing device improves compared with the case where the disk-like substrate 5 1 is used. 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 7/30/2003 



[0096] Next, the 7th example of the pointing device which becomes this invention is explained with 
drawing 17 - drawing 20 . Drawing 17 shows the decomposition perspective diagram of the 7th 
example. Drawing 1 8 (a) shows the plan of the substrate of the 7th example, and this drawing (b) shows 
the cross section of this substrate. Moreover, drawing 19 is the cross section showing the initial state by 
which the force is not applied to the stick section in the 7th example, and drawing 20 is the cross section 
showing the state where the force is applied to the stick section in the 7th example. The same sign is 
substantially given to the same portion with drawing 12 - drawing 15 among drawing 17 - drawing 20 . 
[0097] In this example, as shown in drawing 17 , a pointing device consists of the profile quadrilateral- 
like substrate 51-2, a control unit 57-2, and a sector- like supporter 58-2. 

[0098] A substrate 5 1 -2 consists of a thin board which has the flexibility of a quadrilateral. A hole 59 is 
formed in a part for the corner of the upper left in drawing 18 (a) of a substrate 51-2, and the mounting 
hole (or locating hole) 56 is formed in the circumference of this hole 59. Moreover, as shown in drawing 
18 (b), strain gages 52 and 54 are formed in the upper surface of a substrate 51-2 by the physical 
relationship which shifted 90 degrees mutually, and strain gages 53 and 55 are formed in the inferior 
surface of tongue of a substrate 51-2 by the physical relationship which shifted 90 degrees mutually. A 
strain gage 52 is formed in the position which counters with a strain gage 53, and the strain gage 54 is 
formed in the position which counters with a strain gage 55. Strain gages 52 and 53 detect the variation 
rate and the amount of displacement of the direction of Y of a control unit 57-2, and, as for strain gages 
54 and 55, detect the variation rate and the amount of displacement of the direction of X of a control unit 
57-2. In addition, in drawing 18 , strain gages 52-55 prepare in the circumference of a mounting hole 56, 
and it is not limited to that ******** indicates such physical relationship to be to this drawing. 
[0099] A substrate 51-2 turns into metal plates, such as a hollow metal substrate, from printed circuit 
board material, such as single crystal objects, such as a thing in which the insulator layer was formed, a 
resin, glass, a ceramic, and silicon, and glass EBOKISHI, etc. Moreover, although strain gages 52-55 
may be separately formed on a substrate 51-2, they carry out print formation of the strain gages 52 and 
54 simultaneous on the 51 to substrate 2 upper surface preferably, and carry out print formation of the 
strain gages 53 and 55 simultaneous on the 51 to substrate 2 inferior surface of tongue. The 
photoengraving-process technology by printing technology, a photolithography, etching, etc. using thin 
film coating technologies, such as vacuum evaporationo and sputtering, electric conduction ink, etc. as a 
method of carrying out print formation of the strain gages 52-55 etc. can be used. Since dispersion in the 
property of each strain gages 52-55 can be suppressed when print fabrication of the strain gages 52-55 is 
carried out like the above in the vertical side of a substrate 5 1, the part distortion detection precision 
improves. 

[0100] A control unit 57-2 has stick section 57a, sector-like supporter 57b, anchoring section (or 
positioning section) 57c, and 57d of spherical-surface-like supporting-point sections. For example, a 
control unit 57-2 is fabricated from a resin, and has stick section 57a, supporter 57b, anchoring section 
57c, and 57d of supporting-point sections in one. 

[0101] a supporter 58-2 - mounting hole 58a and a hole - it has 58b and stopper 58c which projects to a 
lower part a hole — 58b has the path of 57d of supporting-point sections of a control unit 57, and a 
corresponding path Moreover, the path of a supporter 58-2 is almost equal to the path of supporter 57b 
of a control unit 57-2, and smaller than the overall diameter of a substrate 51. 

[0102] Anchoring section 57c of a control unit 57-2 fits into mounting hole 58a to which the mounting 
hole 56 to which a substrate 51-2 corresponds is penetrated, and a supporter 58 corresponds. 57d of 
furthermore, supporting-point sections of a control unit 57-2 - the hole 59 of a substrate 51-2, and the 
hole of a supporter 58 — 58b is penetrated 

[0103] Thus, the pointing device assembled so that a substrate 51-2 might be put with a control unit 57-2 
and a supporter 58-2 is attached in the bases 60, such as a keyboard, as shown in drawing 19 . Sector- 
like crevice 60A is prepared in the base 60, and slot 60B is prepared in the wall of this crevice 60A. A 
pointing device is attached in the base 60 in the state where the periphery section of a substrate 51-2 fits 
into slot 60B. 

[0104] In the initial state shown in this drawing 19 , stick section 57a can be displaced in the arbitrary 
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directions focusing on supporting-point 60C of the base 60. In addition, if the excessive force joins the 
point of stick section 57a, since the periphery section of a substrate 51-2 may be destroyed, in this 
example, the above-mentioned stopper 58c is prepared in the bottom of a supporter 58-2. Even if the 
excessive force is added at the nose of cam of stick section 57a by this, a substrate 51-2 can be 
prevented from distorting stopper 58c more than a constant rate in the field in crevice 60A of the base 
60. 

[0105] Like the above, the path of a supporter 58-2 is almost equal to the path of supporter 57b of a 
control unit 57-2, and smaller than the overall diameter of a substrate 51-2. Thereby, where a control 
unit 57-2, a substrate 51-2, and a supporter 58-2 are assembled, supporter 57b and 58-2 overlap plan top 
each strain gages 52-55 in part. Consequently, since the periphery section of a substrate 51-2 is held by 
slot 60B when the variation rate of the point of stick section 57a is carried out in the arbitrary directions, 
near, distortion occurs most near [ 52 to strain gage 55 ] each, and it becomes easy to detect [ of 
distortion ] it. 

[0106] In the initial state shown in drawing 19 , distortion has not arisen in each strain gages 52-55. In 
this initial state, if an operator applies Force F to the point of stick section 57a by the fingertip and leans 
stick section 57a to the inside of drawing 20 , for example, the right, (the direction of X), it will pull to 
the strain gage 55 under the right-hand side in the said drawing, distortion will arise, and compressive 
strain will arise in the strain gage 54 on right-hand side. Thus, if distortion arises in strain gages 54 and 
55, the resistance of strain gages 54 and 55 will carry out part change according to distortion. Then, the 
move direction and travel of the cursor on the size of the force applied to the point of stick section 57a 
and a direction, i.e., a display screen, or a pointer can be known by detecting change of the resistance of 
each strain gages 52-55. 

[0107] by the way — if a control unit 57-2 is miniaturized - a miniaturization - a part for the bottom - 
each — it will become small if distortion which joins strain gage 52-55 is also original However, in this 
example, even if it miniaturizes a control unit 57-2, since strain gages 52-55 are formed in both sides of 
a substrate 51-2, the output of strain gages 52-55 can prevent a bird clapper small, and is distorted by 
this, and detection sensitivity does not fall by miniaturization. 

[0108] Although it is not visible in drawing 17 , in addition, the inside of the inferior surface of tongue 
of supporter 57b of a control unit 57-2, While establishing a crevice etc. in the portion corresponding to 
each strain gages 52 and 54 on a substrate 51-2 at least and forming a predetermined gap between the 
inferior surface of tongue of supporter 57b, and each strain gages 52 and 54 It is desirable to establish a 
crevice etc. in the portion corresponding to each strain gages 53 and 55 of 51 to substrate 2 inferior 
surface of tongue at least among the upper surfaces of a supporter 58-2, and to form a predetermined gap 
between the upper surface of a supporter 58-2 and each strain gages 53 and 55. If such composition is 
used, the contact to supporter 57b and each strain gages 52 and 54 and contact to a supporter 58-2 and 
each strain gages 53 and 55 are prevented, and strain gages 52-55 can be protected. 
[0109] The configuration of the above-mentioned substrate 51-2 is not limited in the shape of [ which is 
shown in drawing 18 ] a **** quadrilateral. 

[01 10] In addition, in the above 5th - the 7th example, the configuration of the configuration of a 
substrate 51,51-1, and 51-2, a control unit 57, and supporter 57of 57-2 b and a supporter 58, and the 
configuration of 58-2 are not limited to the above-mentioned thing. Moreover, a control unit 57, 
supporter 57of 57-2 b and a supporter 58, and 58-2 overlap preferably the path of a control unit 57 and 
supporter 57of 57-2 b and a supporter 58, and the path of 58-2 in part with strain gages 52-55 on a plan 
that what is necessary is just smaller than the overall diameter of a substrate 51,51-1, and 51-2, 
respectively. Next, the octavus example of the pointing device which becomes this invention is 
explained with drawing 21 . Drawing 2 1 shows the bottom plan view of the substrate of an octavus 
example. The same sign is given to the same portion as drawing 2 among this drawing, and the 
explanation is omitted. 

[01 1 1] At this example, as shown in drawing 21 , three strain gages 3 are formed on the substrate 1 by 
the physical relationship which shifted 120 degrees mutually. 

[01 12] In an initial state, distortion has not arisen in each strain gage 3. In this initial state, if an operator 
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applies the force to the point of the stick section 2 by the fingertip and leans the stick section 2 in the 
arbitrary directions, it will pull to each strain gage 3, and distortion or compressive strain will arise. 
Thus, if distortion arises in each strain gage 3, the resistance of each strain gage 3 will carry out part 
change according to distortion. Then, the move direction and travel of the cursor on the size of the force 
applied to the point of the stick section 2 and a direction, i.e., a display screen, or a pointer can be 
known by detecting change of the resistance of each strain gage 3. 

[0113] Next, the 9th example of the pointing device which becomes this invention is explained with 
drawing 22 . Drawing 22 shows the bottom plan view of the substrate of the 9th example. The same sign 
is given to the same portion as drawing 13 among this drawing, and the explanation is omitted. 
[01 14] At this example, as shown in drawing 22 , three strain gages 52-54 are formed on the substrate 1 
by the physical relationship which shifted 120 degrees mutually. 

[01 15] In an initial state, distortion has not arisen in each strain gages 52-54. In this initial state, if an 
operator applies the force to the point of stick section 57a by the fingertip and leans stick section 57a in 
the arbitrary directions, it will pull to each strain gages 52-54, and distortion or compressive strain will 
arise. Thus, if distortion arises in each strain gages 52-54, the resistance of each strain gages 52-54 will 
carry out part change according to distortion. Then, the move direction and travel of the cursor on the 
size of the force applied to the point of stick section 57a and a direction, i.e., a display screen, or a 
pointer can be known by detecting change of the resistance of each strain gages 52-54. 
[0116] Moreover, in each above-mentioned example, the cross-section configuration of the stick section 
is not limited circularly, either. 

[0117] Furthermore, although the view which prepares a strain gage in the upper surface and the inferior 
surface of tongue of a substrate like the 7th example of the above is applicable also to the above 1st - the 
6th example, and an octavus example, since those examples of application are clearer to this contractor 
than explanation and drawing 17 of the 7th example - drawing 20 , the illustration and explanation are 
omitted. 

[0118] As mentioned above, although the example explained this invention, this invention is not limited 
to these examples and it cannot be overemphasized that various deformation and improvement are 
possible. 
[0119] 

[Effect of the Invention] According to the pointing device according to claim 1 , composition is easy, and 
since a strain gage can form in a single substrate according to processes, such as print formation, while 
the pointing device which fitted mass-production-ization by the low cost is producible, a high distortion 
detection precision can be acquired. 

[0120] According to the pointing device according to claim 2, space required for attachment can be 
made small. 

[0121] According to the pointing device according to claim 3, a strain gage and wiring can be formed in 
a single substrate according to 1 time of a process. 

[0122] Since dispersion in the offset voltage between strain gages can be suppressed by making 
regularity output voltage (offset voltage) of each strain gage in the state where the resistance of a strain 
gage is adjusted and there is no distortion according to the pointing device according to claim 4, signal 
processing to the output of a strain gage becomes easy. 

[0123] According to the pointing device according to claim 5, even when distortion is very small, it is 
accurate and distortion can be detected, and a pointing device with high sensitivity can be obtained. 
[0124] According to the pointing device according to claim 6, since the reference voltage very near the 
offset voltage of a strain gage can be generated, the amplification factor of the amplifier of a processing 
circuit can be set up greatly. 

[0125] According to the pointing device according to claim 7, a pointing device can be attached by the 
easy method. 

[0126] According to the pointing device according to claim 8, when displacing the point of the stick 

section in every direction, only the same amount is displaced by the same force. 

[0127] According to the pointing device according to claim 9, when displacing the point of the stick 
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section in every direction, only the same amount is displaced by the same force. 

[0128] According to the pointing device according to claim 10, a center [ the supporting-point section ], 

it can be stabilized and the variation rate of the stick section can be carried out. 

[0129] When the variation rate of the stick section is carried out, while distortion can be most added 

near a strain gage according to the pointing device according to claim 11, operation by which the stick 

section was stabilized is enabled. 

[0130] According to the pointing device according to claim 12, when the variation rate of the stick 
section is carried out, distortion can be most added near a strain gage. 

[0131] According to the pointing device according to claim 13, space required for anchoring can be 
made small. 

[0132] According to the pointing device according to claim 14, a pointing device can be stably 
supported with easy composition. 

[0133] Even if a pointing device is miniaturized, distortion generated in each strain gage prevents the 
thing [ carrying out part reduction ], and even if a pointing device is miniaturized, the output of each 
strain gage can be prevented from falling remarkably according to the pointing device according to 
claim 15. 

[0134] According to the pointing device according to claim 16, composition is easy, since a strain gage 
can form in a single substrate according to processes, such as print formation, while the pointing device 
which fitted mass-production-ization by the low cost is producible, a high distortion detection precision 
can be acquired and the number of strain gages can also be stopped to the minimum. 
[0135] Even if the excessive force joins the point of the stick section, it can avoid according to the 
pointing device of a claim 17, destroying a substrate, since a substrate can be prevented from being 
distorted more than a constant rate. 

[0136] Therefore, while according to this invention it is suitable for mass-production-ization and being 
able to produce by the low cost, a pointing device with a high distortion detection precision can be made 
realizable, and it is very useful practical. 
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PRIOR ART 



[Description of the Prior Art] Drawing 23 is the perspective diagram showing an example of the 
conventional example of a pointing device. 

[0008] The base of the stick section 502 which consists of a square pole-like resin is being fixed on the 
bases 501, such as a keyboard, among drawing 23 . This stick section 502 has a square cross section, and 
the strain gage 504 (two are illustrated) is formed in each side. 

[0009] If an operator carries a fingertip on the point of the stick section 502 and does a variation rate in 
the arbitrary directions, the distortion according to the force applied to a part for the nose of cam of the 
stick section 502 will arise in each strain gage 504. Since the resistance of a strain gage 504 changes 
according to the degree of distortion, based on this detection result, the move direction and travel of the 
cursor on a display screen or a pointer can be determined by detecting change of the resistance of each 
strain gage 504. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/30/2003 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram showing the 1 st example of this invention. 

[Drawing 2] It is the bottom plan view showing the substrate of the 1st example. 

[Drawing 3] It is the cross section showing the initial state by which the force is not applied to the point 

of the stick section of the 1st example. 

[Drawing 4] It is the cross section showing the state where the force is applied to the point of the stick 
section of the 1st example. 

[Drawing 5] It is the flow chart which shows one example of the manufacture method of a pointing 
device. 

[Drawing 6] (a) - (h) is a cross section for explaining each distance of the manufacture method of 
drawing 5 . 

[Drawing 7] It is the bottom plan view showing the substrate of the 2nd example of this invention. 
[Drawing 8] It is the bottom plan view showing other examples of a strain gage pattern. 
[Drawing 9] It is the circuit diagram showing a digital disposal circuit. 

[Drawing 10] It is the bottom plan view showing the substrate of the 4th example of this invention. 
[Drawing 11] It is drawing explaining the resistance law of the strain gage pattern of the 4th example. 
[Drawing 12] It is the decomposition perspective diagram of the 5th example of this invention. 
[Drawing 13] It is the bottom plan view showing the substrate of the 5th example. 
[Drawing 14] It is the cross section showing the initial state by which the force is not applied to the 
point of the stick section of the 5th example. 

[Drawing 15] It is the cross section showing the state where the force is applied to the point of the stick 
section of the 5th example. 

[Drawing 16] It is the bottom plan view showing the substrate of the 6th example of this invention. 
[Drawing 17] It is the decomposition perspective diagram of the 7th example of this invention. 
[Drawing 1 8] It is drawing showing the substrate of the 7th example. 

[Drawing 19] It is the cross section showing the initial state by which the force is not applied to the 
point of the stick section of the 7th example. 

[Drawing 20] It is the cross section showing the state where the force is applied to the point of the stick 
section of the 7th example. 

[Drawing 21] It is the bottom plan view showing the substrate of the 8th example of this invention. 

[Drawing 22] It is the bottom plan view showing the substrate of the 9th example of this invention. 

[Drawing 23] It is the perspective diagram showing an example of the conventional example of a 

pointing device. 

[Description of Notations] 

1,51,51-1,51-2 Substrate 

2 57a Stick section 

3, 52-55 Strain gage 

3-1 to 3-4 Strain gage pattern 
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4 Hole 

6 60 Base 

6A, 60A Crevice 

7 Screw 

1 1 Resin Stick - Member 
12Under-CoatFilm 

1 3 Strain Gage Film 

1 3 A Strain gage pattern 

14 Photosensitive Resist Film 
14A Resist pattern 

1 5 Protective Coat 

46 23-25, 33-35, 47 Terminal 

27 28 Wiring portion 

41 42 Resistance 

43 Operational Amplifier 

39-1, 39-2 Reference pattern 

56 58a Mounting hole 

57 57-2 Control unit 
57b Supporter 

57c Anchoring section 

57d Supporting-point supporter 

58 Supporter 
58b, 59 Hole 
58c Stopper 
60B Slot 

60C Supporting point 



[Translation done.] 



http ://www4 . ipdl.jpo.go.jp/cgi -bin/tran_web_cgi_ejj e 



7/30/2003 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 in the drawings, any words are not translated. 



DRAWINGS 
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[Drawing 12] 
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[Drawing 8] 
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